far the most abundant mosquito is the Stegomyia, it is not unreasonable to assume that the natives in all probability suffer from a nmild type of yellow fever, and that, therefore, yellow fever is endemic." It is also of interest to note that Syrian residents in Lagos have long recognized I West African Medical Staff. a fatal disease that attacked their countrymen soon after their arrival, a disease that was characterized by remnittent fever, vomiting and jaundice.
In May, 1913, a case of undoubted yellow fever occurred in a European at Lagos, and five suspicious cases, four in natives and one in a European, followed at about the same time. Two months later another series of cases occurred. Two of the patients were Europeans, three Syrians, and twelve natives. During the latter outbreak we had the opportunity of carrying out the experiments which form the subject of this paper. 
Synmqtoms.
A short account should be given of the symptoms presented by the patients suffering from yellow fever at Lagos before proceeding with the experiments that form the particular subject of this article. We are greatly indebted to Dr. Leonard for putting at our disposal the careful records he kept of the cases, from which we have compiled the following sunmmary.
The cases fall chronologically into two groups. The first six occurred in May and the remaining seventeen in July and August. Each group was ushered in by a fatal case in a European. Taking the cases as a whole up to the date of writing (September, 1913) , four have occurred in Europeans, sixteen in natives, and three in Syrians. It is, perhaps, a fact of some significance that six of the native cases occurred in Kroo-boys. In Europeans the disease presented all the classical features. Two of the cases terminated fatally, and the pathological and post-mortem appearances confirmed the clinical diagnosis. Jaundice was observed on the fourth or fifth day of the disease; vomiting, described as " black" in two, and " brown" in one, occurred in three out of the four cases and melaena, and heemorrhages from various mucous membranes, were noticed in the same three patients.
Of the three Syrians attacked, two died on the fifth day of the disease, and the third case, though not fatal, was of a serious type. Vomiting was a prominent symptom in each, and all the typical symptoms were observed in the fatal cases. The organs froin the fatal cases were found on examination to present the histological changes that one would expect to find in cases of yellow fever.
In the native cases, some of which were complicated by a concurrent ialarial infection, the symptoms were variable and, as a rule, not severe. In many instances the disease was characterized solely by fever, jaundice, and albuminuria. In practically all the native patients the disease was of a mild type. There were no deaths. One of the most severe cases (No. 40) was detected in the routine examination of the passengers travelling on the railway trains. This patient apparently felt quite able to undertake a long journey. The fever was moderate in degree; the premonitory symptoms only such as occur in natives with any form of pyrexia; epigastric tenderness was by no means a constant symptom; vomiting occurred in only one case; and melkena and hLemorrhages were never observed. Jaundice was perceptible as a rule on the sixth or seventh day; but this symptom is difficult to observe in a negro, and must be considered somewhat unsatisfactory. The same remarks apply to conjunctival injection. A secondary low pulse-rate, or a definite Faget's sign, was almost invariably present. Albuminuria, which persisted for from four to seven days, was the most important symptom, and was present in every case. According to the opinion of those who have had the best opportunity for making the observations, it is rare in Nigeria to find albuminuria in a native suffering from malaria, at any rate with the degree of fever met with in these cases.
The symptoms in natives were therefore far from typical. This, however, is rather the rule than the exception. Seidelin (1912) writes: " The occurrence of typical cases in natives is, however, always exceptional. This fact is, according to the now generally accepted opinion, due to the coincidence of two circumstances : that yellow fever in children as a rule is observed in typical, and often benign forms, and that practically all natives are attacked in childhood." Seidelin is here referring to his experiences in Yucatan, but it seems probable that his statements would apply equally well to West Africa. It has not been possible hitherto to investigate the disease of children in West Africa in a satisfactory manner, owing to the reluctance of the natives to consult European medical officers in regard to the so-called " childish ailments." It is probable that until certification of the cause of death is made compulsory in the larger towns of Nigeria the matter must remain undecided. Under these circumstances, as Seidelin points out, the demonstration of the supposed parasite would be of the utmost importance in studying the anomalous features of the epidemiology of yellow fever.
The Occurrence of Paraplasmia-like Bodies in the Blood.
We have had the opportunity of examining the blood films from nineteen cases of yellow fever (see Table II ) ; in sixteen we have detected paraplasma-like bodies in the red blood cells. The films were stained deeply, in most cases by Leishman's method, but in a few by Giemsa's. The single blood films forwarded to us from two cases (Nos. 41 and 44) were unfortunately unsuitable for examination for minute parasites, and the same remark applies to the films received from Case 54.
In our earlier examinations we observed some simple ring-shaped bodies that stained blue. These were present not only in the red blood corpuscles but also free in the plasma. No chromatin granule could be detected, and although this fact would have been hard to explain were these bodies of a parasitic nature, we considered that the question of their occurrence was worthy of further investigation. Seidelin (1911) has figured bodies presenting very much the same appearance and has called them " protoplasma bodies without chromatin." He has suggested that " the absence of a definite chromatin staining . . . is probably a phenomenon of degeneration." In one of the -first cases examined these bodies were common; but in subsequent cases, although they were occasionally met with, they did not occur with that regularity that one would have expected had they been definitely associated with the cause of the disease. We are therefore inclined to think that they are not of great importance, and although we consider that they may be associated with yellow fever in some manner that is not understood, we do not believe that they are directly concerned in the aetiology of the disease. In all those cases of yellow fever from which we have had the opportunity of examining satisfactory blood films we have detected the presence of minute endoglobular bodies resembling the Paraplasrna flavigenum of Seidelin. In some cases they were very scarce, but in others they were by no means rare. They were, for instance, more common than malarial parasites are in adult natives suffering from mild attacks of malarial fever, in whom it is often extremely difficult to find conclusive evidence of infection, the parasites being sometimes detected only after examining several blood films, or by employing the thick film method.
The figures we show represent different forms of bodies found on successive days in a single case of yellow fever in a native ( fig. 1 ). In this case blood films were obtained daily from the first day of the disease until the twelfth day when convalescence was apparently complete. It is noteworthy that the bodies were found on eleven out of the twelve days of the illness, and that they persisted after the subsidence of the fever. This fact is not, ofj course, exceptional for protozoal diseases of a chronic type, although at first sight it seems remarkable in an acute febrile disorder like yellow fever, which, moreover, is said to be infective only during the first three days. It should be remembered, however, that, as Seidelin has pointed out, this belief rests on a very flimsy basis of fact, and cannot be considered as yet to have received satisfactory scientific proof. It is possible that the persistence of these bodies in the blood during convalescence may explain some of the obscure features of the epidemiology.
We now show some other forms of these bodies encountered in the blood of yellow fever patients and in experimental animals (figs. 2 to 5).
The earliest form consists of a mere dot of chromatin with a small blue-stained body. In later stages the size of the blue-stained body )C ( The general resemblance of these bodies to the Paraplasma fiavigenum of Seidelin cannot be denied. We have 'found the same forms, and although we have not been able to make out a definite an account follows, supply, in our opinion, confirmation of the parasitic theory. It would be a remarkable coincidence if bodies of this type were found in human blood from a case of yellow fever, and in the blood of guinea-pigs and dogs inoculated with it, were they not specifically related to the disease. As regards the biological nature of these bodies, we agree with Seidelin in regarding them as belonging to the Babesiida. The cycle undergone by the parasite cannot at present be described in detail, several different forms occurring in the blood at the same time, and unfortunately it has been impossible for us to carry out any experiments with infected mosquitoes.
OBSERVATIONS ON GUINEA-PIGS. Thomas (1907) succeeded in producing a reaction in guinea-pigs from four and a half to thirteen days after being bitten by infected stegomyia, and Seidelin (1912) observed intracorpuscular bodies resembling Pawraplasma fiavigenum in two guinea-pigs which he had inoculated from a case of yellow fever. We therefore decided to attempt the infection of guinea-pigs by inoculation from the yellow fever cases at Lagos.
The details of the experiments were as follows: Guinea-pig 49: Inoculated from Case 41, a Syrian, on the third day of his disease. No febrile reaction was observed in this animal during the eighteen days it was under observation, and no paraplasma-like bodies were found in the red blood corpuscles. Phagocytosis of the red cells by what appeared to be large mononuclear leucocytes was, however, observed in this animal.
Guinea-pig 56: Inoculated from Case 42, a Kroo-boy, on the eighth day of his disease. On the third day the guinea-pig's temperature began to rise, reached its maximum on the fourth day, remained somewhat high until the eleventh day, and then fell to normal. Paraplasma-like bodies were found in the red blood cells. On the thirty-eighth day the guinea-pig was found dead. On examining the body the liver was seen to be small and of a deep red colour; the gall-bladder was distended; there was some free ascitic fluid, and the kidneys were dark. The other organs appeared to be healthy, and no obvious cause of death was detected. A small quantity of urine from the bladder was found to contain albumin. On microscopical examination the liver was found to be intensely congested; the kidneys also were congested; many small haemorrhages had taken place, the tubules contained d6bris, the lining epithelium was swollen, and the protoplasm of the cells was granular; the glomeruli were congested, and in some places degenerated.
Guinea-pig 63 was injected from guinea-pig 56 on the sixth day. On the following day the guinea-pig had a well-marked febrile reaction and the fever did not ultimately subside until the fourteenth day. Paraplasma-like bodies Guinea-pig 57: Inoculated from Case 43, a Yoruba, on the sixth day of his illness. The guinea-pig showed a well-marked febrile reaction lasting for thirteen days. Paraplasma-like bodies were found in the blood. On the twentieth day the guinea-pig died suddenly. On examining the body there was found cedema of the abdominal walls, the abdominal cavity contained a fair quantity of ascitic fluid, the liver was large and the gall-bladder distended, and the kidneys also were increased in size. Some urine obtained from the bladder was found to contain a trace of albumin. On microscopical examination the liver was found to be acutely congested; the kidney was acutely congested, there were some heemorrhages, and the renal cells were swollen.
Guinea-pig 58: Inoculated from Case 45, a Beni, on the fifth day of his illness. On the following day the guinea-pig had well-marked fever which fell slowly until it reached a normal level on the thirteenth day. Paraplasmalike bodies were found in the blood.
Guinea-pig 69: Inoculated from Case 44, a European, on the eighth day of his illness. On the following day there was well-marked fever which persisted with some irregularity until the eleventh or twelfth day. Paraplasmalike bodies were found in the blood.
Guinea-pig 64: Inoculated from Case 47, a Yoruba, on the third day of his illness. The temperature of this animal did not begin to rise until the fourth day, and the febrile reaction was never pronounced, but paraplasma-like bodies were found in the blood.
Guinea-pig 67: Inoculated from Case 51, a Kroo-boy, on the second day of his illness. The febrile reaction in this animal was but a slight one, the highest point reached being on the fourth day. Paraplasma-like bodies were found in the blood.
Guinea-pig 69: Inoculated from Case 52, a Kroo-boy, on the second day of his illness. The temperature of this animal never rose above 101'2°F., and it cannot therefore be said to have shown any definite febrile reaction. Paraplasma-like bodies were, nevertheless, found in its blood.
Guinea-pig 73 :. Inoculated from Case 53, a Kroo-boy, on the second day of his illness. As in the previous animal, no febrile reaction occurred, but paraplasma-like bodies were found to be present in the blood.
Guinea-pig 79: Inoculated from Case 55, a Yoruba, on the fourth or fifth day of his illness. This guinea-pig showed a well-marked febrile reaction, but the temperature seemed to have returned to normal about the seventh or eighth day. Paraplasma-like bodies were found in the blood. On the morning of the fifteenth day the guinea-pig appeared to be in good health; a few minutes later it was found lying down as if its legs had given way under it; within a few minutes it was able to sit up, and presented a curious appearance with its head sunk between its shoulders. Its temperature was below 950 F. During the course of the day it recovered, and at 5 p.m. its temperature was 1000 F. On the following morning the guinea-pig was found in a dying condition; it died at 8 a.m. On examining the body the organs did not appear to be severely affected. The liver was large and red, the kidneys were congested, and the mucous membrane of the stomach was a little congested; the urine in the bladder was free from albumin. On microscopical examination the liver was found to be coilgested, the hepatic cells somewhat swollen and their protoplasm granular. The kidney was congested, a number of small haemorrhages had taken place, the tubules contained a little debris, and their lining epithelium was somewhat swollen. No gross changes were observable in the heart; the protoplasm of the muscle-fibres was, however, rather granular.
Guinea-pig 92: Inoculated from Case 56, a Yoruba, on the first day of his illness. On the fourth day the guinea-pig showed a very slight rise of temperature. A few paraplasma-like bodies were found in the blood, and phagocytosis of the red blood corpuscles was seen to have occurred. On the sixth day the guinea-pig was killed for the purpose of examining its organs. On opening the body the liver was found to be large and of a dark colour. No obvious morbid conditions were present. On microscopical examination the liver was found to be congested, the hepatic cells were granular and appeared to be degenerated. The kidney was congested, the tubules contained debris, and the lining epithelium was'swollen and granular. The lungs were congested and their alveoli contained some d6bris.
Guinea-pig 94: Inoculated from Case 56, a Yoruba, on the first day of his illness. This guinea-pig showed a moderate febrile reaction, and paraplasmalike bodies were found in the blood. Guinea-pig 95: Inoculated from Case 56, a Yoruba, on the first day of his illness. This guinea-pig showed a moderate febrile reaction, and paraplasmalike bodies were found in the blood.
Guinea-pig 103: Inoculated from Case 56, a Yoruba, on the sixth day of his illness. The animal showed a definite but somewhat irregular febrile reaction, and paraplasma-like bodies were found in its blood.
Fourteen guinea-pigs were thus inoculated fromn eleven cases. A single animiial was injected from each of the first teii cases, and four animals from the eleventh. In each case only one or two drops of blood diluted with 1 per cent. sodium citrate solution were used for the injection, which was made subcutaneously. Ten of the animals showed a definite febrile reaction. Three guinea-pigs that were inoculated in a similar manner with normal human blood did not show any such reaction. Positive results have been obtained by inoculations made as late as the eighth day of the disease. In the above table (Table III) particulars of the experiments will be found; and the four temperature charts reproduced illustrate the nature of the febrile reaction. The temperatures of all the animals were taken per rectum daily, at 5 p.m.
Seidelin in his experiments observed that there were slight oscillations of the body temperatures during the first seven days following the injections, whilst distinctly higher temperatures were recorded later. He was doubtful, however, whether this apparent rise could be considered of much importance, as he found considerable variations of the temperature in healthy guinea-pigs, and because he had discovered that sufficient care had not been taken in recording the temperatures of his experimental animals. These objections cannot be raised in the case of our guinea-pigs, which showed a well-defined febrile reaction following inoculation. The guinea-pigs did not appear to suffer from any other symptoms of disease, but it is often difficult to detect signs of illness in these small animals. Three guinea-pigs (Nos. 56, 57, 79), however, died suddenly on the thirty-eighth, twentietb, and sixteenth day after inoculation respectivelv. All three had shown a well-marked febrile reaction (see Charts 1, 2, and 4), but their temperatures had returned AUG.
AUG. to normal some time before their deaths occurred. Details of the postmortem appearances and the pathological conditions of the organs will be found above, but we may state again that in all three the liver was congested and that the kidneys showed signs of parenchymatous nephritis. In two the urine obtained from the bladder was albuminous. As no other deaths occurred among our stock of guinea-pigs at the same timze, it would appear probable that the fatal results in these three animals must be attributed to the effects produced in them by the inoculations with yellow fever blood. Four of the guinea-pigs inoculated failed to show any definite febrile reaction. In two of these at any rate auto-erythro-phagocytosis was observed. Elsewhere (1913) we have suggested that the phenomenon of auto-erythro-phagocytosis seems to be peculiarly associated with protozoal diseases. Connal (1912) , moreover, has suggested that the DATE2324 25 2627 28 29 30 31 2 3 103 102 100 10 AU(-_ ingestion of red cells by macrophages may be a natural reaction of the host to combat an infection. In these guinea-pigs, therefore, the occurrence of this phenomenon may have indicated a successful reaction on the part of the host, and may thus explain the absence of fever, the attacks being, in short, aborted. That the animals were infected we believed to be proved by the fact that we detected in the blood of three of them the paraplasma-like bodies that we have found associated with yellow fever.
IDATE I1
In all the guinea-pigs inoculated, with the single exception of the first (No. 49), bodies were found closely resembling the paraplasma-like bodies present in the blood from the human cases. No such bodies were found in healthy guinea-pigs, nor were they present in the blood of the animals before inoculation. Seidelin found similar elements in the blood of two of his inoculated guinea-pigs, and states that "their resemblance to Paraplasmna flavigenzum is also very great." He considers the question of their being a Babesia such as that described by Baldrey; and also the possibility that they may have been some yellow fever parasites, introduced at the time of inoculation, that had succeeded in surviving in the human blood corpuscles which had been injected. The latter consideration cannot apply in our cases, as the quantity of human blood injected was in every case exceedingly small, and was not introduced directly into the blood-stream of the animals. It seems inevitable, therefore, to conclude that these bodies must have been developed in the blood of the guinea-pigs.
In one case a sub-inooulation was made. One or two drops of blood were obtained from guinea-pig No. 56, which had been inoculated from a yellow fever case (No. 42), on the sixth day after inoculation, and whilst it still showed some degree of fever, and were injected into guinea-pig No. 63. The latter guinea-pig showed a well-marked, although somewhat irregular, febrile reaction, and on examining its blood paraplasma-like bodies were found to be present.
OBSERVATIONS ON DOGS.
A paragraph in Castellani and Chalmer's " Manual of Tropical Medicine" (1912) suggested to us that it might be of some interest to perform some experiments with dogs. These authors wrote: "It is well to remember that in yellow fever epidemics it is stated that dogs and fowls are supposed to be ill, but from what cause is unknown. Manson has suggested that the disease may be kept up by animals." We have failed to find any reference to this sickness amongst dogs in the literature at our disposal; neither have we come across any accounts of experiments with these animals. We have inoculated subcutaneously five dogs with blood obtained from yellow fever patients. Young puppies were chosen for this purpose, as it was thought possible that older dogs might have acquired some degree of immunity to the disease. The details of the experiments were as follows:
Dog 50: Inoculated from Case 41, a Syrian, on the third day of his disease. The puppy remained in good health, no febrile reaction was observed, and no paraplasma-like bodies were found in the blood.
Dog 53: Inoculated from Case 42, a Kroo-boy, on the eighth day of his illness. The dog remained in good health, no febrile reaction was observed, but paraplasma-like bodies were found to be present in the blood.
Dog 54: Inoculated from Case 43, a Yoruba, on the sixth day of his illness. The dog remained in good health, no febrile reaction was observed, but paraplasma-like bodies were found in the blood.
Dog 55: Inoculated from Case 45, a Beni, on the fifth day of his illness. The dog remained in good health, no febrile reaction was observed, but paraplasma-like bodies were found in the blood.
Dog 96: Inoculated from Case 56, a Yoruba, on the first day of his illness. No febrile reaction was observed, but paraplasma-like bodies were found in the blood. The dog, unfortunately, developed distemper and mange and was killed on the fifth day. On examining the body the liver was found to be large and of a deep red colour. The gall-bladder was distended with green bile. The kidneys were dark. The spleen appeared to be normal. The mesenteric glands were much enlarged. The stomach contained rmuch mucus, the linitg membrane was catarrhal and a few pinkish spots were observed on it. The small intestine was full of parasitic worms. The lower part of the gut was free from these parasites, but was full of a dark brown material. On microscopical examination the liver cells, practically throughout the organ, contained fat globules. Many of the cells contained several globules, and the remaining protoplasm was granular. The tubules of the kidney were filled with granular d6bris, the lining epithelium was swollen, and the cells were granular and in some places contained fat. A few small haemorrhages were present.
None of the animals, therefore, showed any febrile reaction, their temperatures remained steady, and they did not appear to suffer any symptoms as a result of the inoculations. Nevertheless, on examining blood films paraplasma-like bodies were detected in four out of the five puppies. The pathological conditions found at the examination of dog 96 were probably the result of intercurrent disease, but it is impossible to be certain whether or not they were entirely so.
We have also examined eleven stray dogs from Lagos that had been procured for us by the police. In the bbod of two of these Babesia-like or paraplasma-like bodies were found. One of these dogs, No. 81, was of considerable interest. Dr. Kapo, in forwarding to us the blood films, reported that the dog was in a dying condition when he saw it; and Dr. Leonard further informed us that the animal, which had meanwhile been destroyed, as it appeared to be in great pain, had had convulsions, and had passed some tarry faeces. Dr. Leonard very kindly made a post-mortem examination, and forwarded to us a kidney, a piece of the liver, and some urine from the bladder. With regard to the post-mortemn appearances, he stated that there was no obvious cause of death, but that the liver appeared to be fatty, and that the bowel was full of a dark immaterial. On examination the urine was found to be acid and to contain albumin; the liver was congested, and a few of the hepatic cells contained fat globules; and in the kidneys the tubular epithelium was swollen, the tubules were full of granular debris, the cells in some places had undergone degeneration, and the blood-vessels were engorged. In the blood films taken shortly before the animal was destroyed a number of intracorpuscular bodies showing well-defined red granules and distinct blue-stained bodies were found. None of the bodies corresponded to the type of Babesia canis, but one appeared by its large size to differ from Paraplasma flavigenumn, and it is possible that an infection with another species of Babesia may have been present. The histological condition of the liver of this dog was very different from that found in such diseases as distemper, in which fatty degeneration occurs. The first disease that suggested itself as having been the cause of the illness was, of course, Babesiasis. The post-mortem appearances in animnals that have died from Babesia caiis are, however, different fronm those mnet with in this case, and the histological lesions are dissimilar. In Babesiasis the central vein and the interlobular capillaries of the liver are mnuch dilated, and also the intralobular vessels. The fibrous tissue is normal, but the liver cells are distorted, and in many cases destroyed. The kidneys only show dilatation of the blood-vessels. It is, perhaps, too much to suppose that this dog suffered from yellow fever, but in some respects the pathological conditions suggested this disease, and the occurrence of a few Babesialike bodies in the red blood corpuscles, which were very like the paraplasma bodies found in the dogs inoculated from cases of yellow fever, may be considered to support this hypothesis.
Our observations on this point have been too few and too incomplete to justify any conclusions. The two dogs referred to certainly appeared to be naturally affected with a Babesia resembling the Paraplasma flavigenum. It is, of course, possible that the parasite was of another nature; but so far as we are aware no Babesia of dogs has hitherto been described presenting the appearance of that observed by us.
The experiments on puppies, already referred to, further suggest that it might be possible for dogs to be naturally infected with yellow fever, and, although harbouring the parasite in their blood, to exhibit no symptoms of the disease. In this way they might conceivably become a reservoir of yellow fever, and the disease might be maintained in them.
OBSERVATIONS ON RATS.
A stock of white rats having reached us from England, we were able to inoculate these animals from two of the last cases of yellow fever.
Rat 78: Inoculated from Case 55, a Yoruba, on the fourth or fifth day of his illness. The animal showed no febrile reaction, and did not appear to be in any way affected by the injection. Paraplasma-like bodies were, however, found in the blood.
Rat 92: Inoculated from Case 56, a Yoruba, on the first day of his illness. On the fourth and fifth days the animal showed some degree of fever, and paraplasma-like bodies were found in the blood.
These two experiments, as far as they go, tend to show that rats are less susceptible than guinea-pigs to inoculation with blood from yellow fever patients. The temperature chart of the one rat that appeared to show some reaction is reproduced below (Chart 5) for comparison with reaction in guinea-pigs.
AUG.
SEP. The statement made by Castellani and Chalmers, referred to above, to the effect that fowls are supposed to be ill during epidemics of yellow fever, led us to examine a few birds for the presence of paraplasma-like bodies in the blood. For this purpose six fowls were bought at one of the Lagos markets. They were selected at random and were a somewhat poor-looking lot. The examination of their bloods was negative.
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No disease of fowls in the least suggestive of yellow fever has been reported to us during the recent outbreak of yellow fever in Lagos. The only illness that has come under our notice during this time has been spirochbtosis.
6i6acfie & Johnston: Yellow Fever
The technique observed was that described by Thomiipson, MIcLellan and Ross (1912) . The experiment was unsuccessful, and no growth of protozoal organisms was observed.
Wassermann's Reaction.-In two cases the Wassermeann test was carried out. The technique employed was that described by Fleming (1909) . In the one it was tried on the fifth day, but in the other, unfortunately, it was impossible to attempt it before the tenth day of the illness. The observations are too few to be of any value, but it may be recorded that both were negative. Our results are similar to those obtained in Yucatan by Seidelin (1912) . In two of his cases the test was negative, and in one which was positive he suggests that this result imay have been due to a previous syphilitic infection.
SUMMARY.
In 1909 Seidelin described bodies in the blood of yellow fever patients which he believed to be the parasite of the disease, and he has since published a series of papers on the same subject. As far as we are aware, his observations have so far only been confirmed by Hernandez (1912) .
On commencing our investigations at Lagos we were first at a disadvantage, for we had not seen specimens of these bodies. It was not long, however, before we discovered in the red corpuscles bodies which we believed to be identical with the Paraplasmta flavigenzum of Seidelin.1 We have found these elements in practically every case of yellow fever we have examined, and also in guinea-pigs, dogs and rats that had been inoculated from human cases. We have found guinea-pigs the most susceptible of the animals with which we have experimented, and we have succeeded in conveying the paraplasma-bodies by sub-inoculation. The crucial experiment of reinfecting man by inoculating with the blood of an infected guinea-pig we have not been able to perform. These paraplasma bodies are by no means always scanty. They are as a rule sufficiently numerous to be a valuable aid in diagnosis, as we have already experienced, and further, an assistance in the study of yellow fever. Thus we have found them in the blood some days after the subsidence of the fever when the patient was apparently convalescent, and we have succeeded in infecting guinea-pigs by inoculation made as late as the eighth day.
Since writing the above Dr. Seidelin has very kindly examined a number of our blood films, and has confirmed our view that the bodies are identical with the Paraplasma flavigenurn. He has also permitted us to examine some of his typical specimens, and we have thus been confirmed in our opinion stated above. Now, in natives yellow fever is often a mild, almost trivial, illness, and patients often insist that they feel well after but one or two days in hospital. In their own homes they would, no doubt, go about freely at this stage of the disease, whilst the paraplasma bodies are still to be found in the blood. If, as we believe, these bodies are the parasites of yellow fever, these patients should be capable of infecting mosquitoes and of further spreading the disease. In other words, the patient would be infectious for longer than the generally ascribed period of three days.
The successful inoculation of dogs and rats suggests a possible subsidiary means by which the disease may be. kept endemic, in spite of stringent sanitary regulations. Moreover, the successful inoculation of laboratory animals opens the way to an exact study of the oetiology of yellow fever, of the parasite of the disease and its cycle in its vertebrate and invertebrate hosts, and of the therapeutic effects of various drugs.
We wish to express our sincere thanks to Dr. T. Russell Leonard for permitting us to make use of his observations on the cases under his care and for inoculating for us some of the animals. We have also great pleasure in acknowledging our indebtedness to Sergeant F. G. Phipps, R.A.M.C., for the careful way in which he has looked after our experimental animals and for his invaluable assistance throughout our investigations.
